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ECON334 Special, Trimester 3 2017 
Question 1 (20 Marks) 


Shea Fisher has decided to invest $1,000,000 and is currently considering two alternatives. She can buy 


a risk free asset that will pay 5% or she can invest in a stock that has a 0.5 chance of paying 10%, a 0.3 


chance of paying 4%, and a 0.2 chance of providing a 2% return. Shea plans to invest $800,000 in the 
stock and $200,000 in the risk free asset. 


a) 
b) 


c) 
d) 


Determine the expected percentage return on the stock and the standard deviation. (5 Marks) 
Calculate the weighted average return on the portfolio, given the planned investment strategy 
outlined above. (5 Marks) 

Determine the standard deviation for the portfolio. (5 Marks) 

Write the equation that represents this budget line in the risk-returned trade-off. What is the slope 
of this budget line? Interpret this slope. (5 Marks) 
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Question 2 (20 Marks) 


a) 


b) 


What is meant by the term ‘satisficing’ in the context of lexicographic utility theory? (5 Marks) 


A farmer in the Upland Valley needs to decide which crop to grow next season, only one must be 
chosen. The company needs to invest $800,000 in any of the five possible crops to grow in its 
land with expected returns on investment and variability of returns due to changing weather 


conditions as summarised in Table 1. 


Table 1. Mean and standard deviation of returns for five crops (in percent) 


Alternative Crops 


Banana Capsicum Corn Potato Tomato 
Expected Annual Return 14 12 9 10 16 
Standard Deviation of Return 8.50 6.66 3.20 5.30 9.30 


Considering that the returns of these crops are normally distributed, the company needs to pay a 


loan of $40,000 this year and the firm accept a probability of ruin that does not exceed 15%. 


1. What is the minimum acceptable return level (Rmin)? (2 Marks) 

ii. According to the safety-first ratio, which of the five crops is the best according to Roy’s 
Rule? Use the minimum acceptable return level found in the previous part 1. (¢ Marks) 

ili. | What is the best crop to grow according to the Telser’s rule? (5 Marks) 

iv. What should be the expected return of the optimum crop according to Telser’s rule to be 
equivalent to the one found using Roy’s Rule if we expect no changes in the standard 


deviation of the returns? (4 Marks) 
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Question 3 (20 Marks) 


a) | What is meant by the term ‘lemon effect’ in the context of insurance and how might an insurance 


company reduce its impact? (5 Marks) 


b) — Travis Collins has the following expected utility function, E(U): 


E(U(n)) = 100+0.4E(x) — 0.000001E(x)’ 


where income (7) is measured in dollars. He expects the following income distribution: 


Table 2. Travis’s Income and Probability. 


Probability Income 
0.40 $100,000 
0.30 $150,000 
0.30 $200,000 


i. What is the expected utility that Travis expects? (5 Marks) 

ii. What is Travis’s certainty equivalent income? How is certainty equivalent interpreted in 
this context? (5 Marks) 

iii. What is Travis’s risk premium associated with this income distribution? How do you 


interpret it? (5 Marks) 
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Question 4 (20 Marks) 


On 15th February a food manufacturer has sold forward 100,000 malting barley bushels to a brewery 
company at $4.60 per bushel on 20th June this year. Since the merchant will not be making the delivery 
for four months, the firm will purchase the barley on Ist June. The merchant could buy on 15th February 
a 15th June barley futures contract at $4.50 per bushel for 100,000 bushels, or alternatively, could buy 
a 15th June call option the 15th February to hedge its 100,000 malting barley bushels sold forward. The 
local spot price is $4.30 per bushel on 15th February, while the strike price is $4.50 per bushel and the 
call option premium paid is $0.20/bushel. In the scenario the 1st June the local price is $4.80 per bushel, 
depending on the case, the manufacturer either could sell that day the 15th June barley futures contract 
at $4.80 per bushel for 100,000 bushels, or “close out” the position of the 15th June call option. Based 


on this information: 

a) Prepare the hedging tables for both alternative hedging instruments, including the basis (in the 
case of future contract), the net gain or loss in the spot and futures/options markets, and the net 
hedged selling price. (15 Marks) 


b) Present a graph of the hedge position for the manufacturer holding this call option. (5 Marks) 


Question 5 (20 Marks) 


An Australian cattle importer has bought machinery valued in USD2,000,000 and will pay for the items 
in 180 days. 


a) If one Australian dollar is currently buying 0.76 USD, the Australian interest rate is 5%, while the 
American interest rate is 3%, what is the forward rate in the case of this Australian importer using 
USD as the base currency? (5 Marks) 

b) | What is the forward margin in this situation? (2 Marks) 

c) In the case this importer could buy a foreign currency call option with a strike exchange rate 
E(AUD/USD) = 1.30 and a premium of 2.0% of the AUD amount. Which would be the effective 
exchange rate if in 120 days the exchange rate is Si; AUD/USD) = 1.35? (8 Marks) 

d) Present a graph of the hedge position for the importer holding this foreign currency call option. 


(5 Marks) 
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Formulae 


Joint Probability: 
P(Z and S;) = P(z,|5;)P(Si) 


Where P(zx|5S;) is the likelihood probability that a prediction zx, will be obtained given that S; turns out 
to be the true state, and P(S;) represents the prior probability of state of nature i. 


Marginal Probability: 
P(z,) = PC and S,) + P(zZ, and S>) fee PY, and Sn) 


Posterior Probability: 
P(z, and S;) 


P(S.|z,) = 
( il kD P( x) 
Expected Money Value (EMV): 


EMV(Aj) = p1O1i + p202i +...+ PaOni = ye7-0. 


j=l 


where p; (j=1 to n) are the probabilities associated with different outcomes and Oji are the outcomes 


associated with state of nature j for strategy 7. 


Standard Deviation (SD): 


o = J Py[X — E(X)]? + P2[X2 — E(QX)]? ++ + PylXn — EQ? 
Expected Utility Under Risk: 


E[U] = piE[U(O1)]+p2E[U(O2)] +... + pnE[U(On)] 


Net Present Value: 


Vo = Vu(1+i)% 


where Vo is the amount of investment at 7 per cent per period, and Vn is the value of the investment 
after N periods. 


Annuities: 


Effective Rate: 


Effective rate for the period = (1+ annual rate) 172"'49) — ] 
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Weighted average portfolio return: Rp = bRs + (1 - b)Ry¢ 


Standard deviation for the portfolio: op = bos 


I, = aXi+ (1 - a)Yi 
where: a is an arbitrary constant. 
Xj is the highest possible outcome for investment 1. 


Yj is the lowest possible outcome for investment 1. 


Safety-First Ratio: SFRatio ; = EAR) Roan 

Var(R,) 
Quadratic utility function: E(U) =a+bE(2)—-cE(2)* 
First derivative is: U'=b-2cE(z) 
Second derivative is: UG" =—2c¢ 
Coefficient of Absolute Risk Aversion (R’): R* =- = 
Coefficient of Relative Risk Aversion (R**): R” =E(a2)R 


Quadratic formula: (if ax? + bx + c = 0), then: 


7 —b+Vb’ —4ac 


2a 


Xx 


Risk Premium: RP = EMV - ce. 


The utility function to be maximised with insurance is: 
E(U) = pU(W- L - xq + q) + (1—p)U(W - xq) 
Then, for a quadratic utility function E(U) =a+bE()+cE(z)’, it becomes: 


p {a+ b(W-L-xq + q)—cW-L-xq + gy} +(1-p) {a+ b(W— xq) —c(W-xqy} 
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Forward Exchange Contracts (FEC) specify a particular Forward Rate used to hedge as follow: 


1+J, Be 
Forward Rate = spot rate x ___ 365. 


where /; is interest rate of terms currency, /; is interest rate of base currency and d is number of days in 


the transaction period. 


Forward Margin = Spot Rate — Forward Rate. 


-0 to Z 
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Table Appendix 1 
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Table Appendix 1 Continued 
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Table Appendix 2: Logio Values 


Logio(income) Income Logio(income) Income 
5.40 $251,189 5.60 $398,107 
5.41 $257,040 5.61 $407,380 
5.42 $263,027 5.62 $416,869 
5.43 $269,153 5.63 $426,580 
5.44 $275,423 5.64 $436,516 
5.45 $281,838 5.65 $446,684 
5.46 $288,403 5.66 $457,088 
5.47 $295,121 5.67 $467,735 
5.48 $301,995 5.68 $478,630 
5.49 $309,030 5.69 $489,779 
5.50 $316,228 5.70 $501,187 
5.51 $323,594 5.71 $512,861 
5.52 $331,131 5.72 $524,807 
5.53 $338,844 5.73 $537,032 
5.54 $346,737 5.74 $549,541 
5.55 $354,813 5.75 $562,341 
5.56 $363,078 5.76 $575,440 
5.57 $371,535 5.77 $588,844 
5.58 $380,189 5.78 $602,560 
5.59 $389,045 5.79 $616,595 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in the 
cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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